High levels of pigment epithelium-derived factor in the retina of a rat model of type 2 diabetes.
Spontaneously diabetic Torii (SDT) rats are a new animal model of diabetes. To investigate the mechanisms controlling diabetic retinopathy, we examined the retinal changes in SDT rats and determined the molecular balance between pigment epithelium-derived factor (PEDF), an angiogenic inhibitor, and vascular endothelial growth factor (VEGF), a major angiogenic stimulator. The retinopathy in SDT rats was characterized by a low incidence of neovascular formation and absence of non-perfused areas, and high levels of both PEDF and VEGF. Proliferative neovascular membranes, that are similar to that in human eyes with proliferative diabetic retinopathy, were found in the eyes of some of the SDT rats at >50-weeks-of-age, Immunoreactivity for VEGF was detected in the retina of SDT rats and the level of VEGF increased with the duration of diabetes. More importantly, immunoreactivity for PEDF was also increased in the retina of diabetic SDT rats. Western blot analysis showed that the level of VEGF in the retina was increased by 2.4 fold at 20-week-old, and by 6.8 fold at >40-week-old compared to that of 10-weeks old SDT rats. The levels of PEDF in the retina at 20-week- and at >40-week-old were significantly higher than that of 10-weeks old SDT rats (20-week-old; 13.5-fold increase, > 40-week-old; 10.3-fold increase). Earlier studies showed that the level of PEDF was decreased and VEGF was increased in proliferative diabetic retinopathy in human eyes. The high levels of PEDF in the retina of SDT rats may contribute to the low incidence of neovascular formation and absence of non-perfused areas that do not match the typical diabetic retinopathy in humans.